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CALIPSO Data

159
We used level 1 total attenuated backscatter products from CALIOP (CAL_LID_L1, version where the attenuated backscatter at 532 nm is, from top downward, starting to be larger than the 165 background noise is considered to be the cloud top altitude. Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2015 Discuss., doi:10.5194/acp- -974, 2016 Manuscript under review for journal Atmos. Chem. Phys. Published: 19 January 2016 c Author(s) 2016. CC-BY 3.0 License.
Study Cases and Methods
175
Volcanic Eruption Events
Southern Hemisphere with its ash cloud spreading 360 degrees in longitude and finishing its first 
Methods
189
For the selected eruption cases we first located the ash and SO 2 clouds using the AIRS ash index
190
(considering high level of confidence only) and OMI SO 2 data, respectively, as illustrated in 
196
For detecting the cloud top altitude and for analyzing the volcanic cloud structure we applied the 
234
In Figure 2 we show the temperature and bending angle anomaly profiles before (left panels) and Biondi et al., 2012 Biondi et al., , 2013 Biondi et al., , 2015 . For the Puyehue eruption (ash cloud), we thus detected the 244 cloud top altitude, but we did not find any clear signature of the volcanic ash in the RO profile.
245
For discrimination of the clouds, additional information on ash is therefore needed, as used in 246 this study.
247
For the Nabro eruption the analysis was more complex because of the emission of significant 248 amounts of SO 2 . Also the atmospheric structure was at the same time affected by the presence of 249 a low tropospheric aerosol cloud influencing the mid-tropospheric temperatures. The 250 tropospheric inversion feature near 6 km altitude in the Nabro case before and after the eruption 251 ( Fig. 2 e,f) is a persistent feature from May to September and is due to dust clouds from pre- 
256
RO temperature anomaly profiles (Fig. 2e) and bending angle anomaly profiles (Fig. 2g) just During the Nabro eruption we detected the cloud top altitude and, furthermore, we also found a The Nabro eruption cloud tops are located at a mean altitude of 16.3 km (Fig. 2f,h , violet dashed 272 line), which is below the climatological tropopause of 17.1 km (Fig. 2f,h, black dashed line) . The and Nabro. In the Puyehue region, monthly mean temperature anomalies are within about 283 ± 1.5 K. In the Nabro region, the monthly mean temperature anomaly in the UTLS reaches 284 colder values in May (about -2 K ± 1.5 K) than in June (about 1 K ± 1.5 K) due to higher 285 convective activity.
286
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